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B^«Wi&^l'V*£x»/?-y^|>£fc£i 0 

h i/ y^cm i *>§«i*«*3*» 

mS* h u y 1 'J y U a yjf 1 
fS2<Dg&f»I£®j£$ii-. fci*. 

*2«>swi^^-=^f 4i t fc «t i *>#y 

y'Ja y*J:«»I»gj2tf>S«JI*HU 

zmzm yji±«tasB» 2*sim*± 

K^<03K£i£M?L?:x yf-y^U 
BtE#3g^[««BL^B9iBxt^^^/T^7rXS i 

1^#3g£«MJLfc:l& 2 y y y n y JI LT 
TV- KlIffitf>«M££i5f£ LTtulBIS^Yffl h I- 

ayryiffoss&fira. 

[|f*«2] firfegfi^P* JMSft^ynyc, 

K-v>ywg#m x i o i6 aw<rf*»6 ixio» 
^y^ma-Km. 

[|*£«3] x-z^-y^ixfcBaEM^y^as?* 1 
»0. 2umfrt>2. Ovm&rtmtZh&ZtZm&t 

[Sl3Mf4] mE^lt*2<0g«)i*«fl^*/M 

[fft£Jg5j mm&lt&2<7)X»yvaymii.® 
1X1 0»aWrfW 1X1 O^atoi/ctf^jfeffiT 

izamco^mfmiEizmMLti^mhuyi-ay^y 

immei mm^^yma. »ixi o"at« 



fflgfciig Lfc*¥S M-yf-n yfyt^lStM. 
WLttmrbiz t z mt-timm i izamcvm 
m. 

Aiwrnhuy^y^y^izi-yxm^titDRAM 
*)vtv4 <m&mzik^x. 

mem i <on y hmmtzm i nmcy y a ym$B$L 

luie^ i <oM^*a&y^--y^ tTfrs*«fcS 

WihWy^WSLL. 

mmm&xm v v y^ vf-yymxwm 

mBm<omz&huyi-±tzm i cornmrnzmfcu 
itmLo h%%<ny^ y*r >y hftcom l <n# y s^y n y 

Jl£^LTnfE#h uy*£;£gU £*J. 

ft^aswsatTmgm i «#y ^ y a y^^ 

4 £ fc t: J Omffi^ 1 U y 'J a yjifc B^^lE««^i^:# 
li3-<^Ba£«l£f * t mmwy$m\zm&zM: 
xmm&&tmm i «w?y y y a ym<?>±.xm2<rm 

imi&2wm*tv--yy-ir&^ttz£ vrnssmi 

ff>XVyVaym*mdm<r>*i:nL. 

mm^£tt?*ymm&ZitxzvmM$mi 
t& i «o^y i^y nyBi^MKS 2STOo±jss&$ 
•frStfctt:. r;l^E7rxsiSSrBuEm2^m«^ 
±fcj£S$-frS^ t ti OMr^rxs i me>± 
fmrnzttt^WfRm-zmznimizx-ixm 

%2<nn~, ymmmf*2<7mwmm\zximT? 

r >f 7TA>f xx y r^±tcmif KflJSSIK^BlR L 

x. mmm^mv^yi-^y'fy^^m^mts 
Xdiz LX m&m$*¥m. h v y+? y?yr±<DT 
7tA4 xxy T£KISIU 

ms$2omttgmm. «m^^^y/r^yrx 
simmmsm2commminmLxmBmM^^ 
Mhu >+*yry*±<nHam icoyva ymizmk. 

B5iE#ffi^«ftBL»maxt^df y/Tt/^rXS i 

ya^BK-rskfctt:, t-t&zttzx*) 
M£#3g^SftBL^iB2^y y y a ymx-jmLXT 

msm2<7)mn^mtm£m2(r>^-y h&{m*m£ 
mbmmzmwwgm&.&m v v y^n yr 

yy-lZX-yXBjRZtl&yj-i-Si •y?7AWl/^ 
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K-ty/SS^ftl x l 0 18 aWrfi>^ lxi o 18 

mmm ^+y?%ttmLYvy+<m$tf 

74 ■* 5 «y ? 5 A-fe;PT W ^OSB^tS 
[ff««ll] mSIBlfcS2<o^mS* { gHl^/S 

Yvy^y^y^\z.±r>xj&$£ti.h¥41r%v9 : 7 

fc^y a~ym<^m^i^}2 Ofrt> 1 0 0k<rMHzh& 

^tmwmmmxm h vy^ yry^^x^ 
[ft^SB] iifiB^it^2c7)Si©itgKt^y^ 

(TaA) ^^tr^i:^^Sfc-rSft*«8{c£ac7)^ 

immn msm 1 1 ®2<o* y ^ y n ym\t. » 

1X1 0»atoi/rfK 1X1 0»aWci 3 i6<OlSt 
N* K-TK?ilT«fi!«-5^tS-^afc-rSff*]S8 

[tt*«15] IHBxt**^Jili x ttixi O^ato. 
/c#^lX10 18 aWc*>£cOj8&-CP- 

x&j&tz «r t -r*it#H8 
wm&m^&mwmm&wm v u>i-a y^ 
y*r\z£~>xm&in.hy4^"/9=7i,*L)VTVA<r> 

[ti*Bl6] m&.Vf^i'/TWy rxsilo 
tt^myvy^yryv&^x&w&tihyji- 

/mfcSmX'h-oX. *<OJP3#*«;2 0a>£>2 0 0AcO 
INC <t -yXm&K.*?* i- 5 ? ? 5 A-t^TW <os 



A ) X'hiX. *OJ?2##2 0*>4> 1 0 0 AoHfc 

mmm&nmvm&mm vvy+i y^y^-iz 

X ->XB$.Zti& ?A -T 5 v ? 9 A-fe;KrW c7>gjt# 
[fft£JS19] MffiS^K^IBSIxyTJi. ^atcyr 

t zmtt&mms izmstnymm&MzBm- 
zmLcomi®m£**mhuyi-a yfntiot 

vmm>\ tstmuKxyrii. shhhi& 

(a) ynr~WJxV^^x^xmiM2<r>m^ 

mmzw--yy-rzz\tiz£ oi«iBxtr*^/T 
w?txs i mtzmLv>m^m®mixyi->?Tm 

JfcU 

(b) 1^7*-hl^';*h^x7efe£Lt\ 

(c) m&vuyi-£WR&p>mk{VBz&js.L. 

(d) zKfl^a^^^s^t. fc^ssttga*^ 

aaaaMH«xyr*»i«-*. <rfc?:tfafc-fsi££ 
«s ^mLc^mmmtzmmthm^msmm 

*^hWs*ayT ! yV££->XBiSliSti&r4-f-$ 
•y 7 5 A-fc;|/7* W omtrS; 

wc. ^tm^izmt<m&£*¥mhuyi-a > 
Tyvmizwi&^vwTujzzm-ztz ■, , 
lus^ynyasuit^i hBiftS£««L. 
mi i wt? hsgfta±fc^ i o^fl^^^m 

m^i<om.mmmi:^--y^izuzx oi? 

*¥S h V yi-a yryy-zztiztiomi&D RAM 
^Ko+trH^L. K&mmLvmt&visy-f-ijiiz 
memmmfcLximLo&mzny'yyi-v h 

1 y y>J3 ^^^jg LTmE# h Uytt 

ft^8feB9f«atri5nfiig i y ^ y 3 mm 
zzttxvtimicQxvi'VzymtwseM&.tff 

mdMMt wm i d v y a ymco±izm 2 toiim 

B?siB2ii««^^-^y^-r^-ttJ: otsremi 
K>xvisv?ymtmom<ox.&%L. 
memLh£**v?^mztf&zitx*nm&zim 
moxv^vn >m±.<o mem 2 mmcoumttz 

T;^7rXSiJl^H>iEm2Wl<7) 
±izm^h ZtlzX t)m&T*fry rxsi m<r>±. 



(4) 



«fB¥l 1-204758 



t a y 7co±izmmmmmm^i 
xotz Lxmsmm^m vvv+i vfvy-tovr 

e>immzw&Lxw§mM&i*.¥w.hu>i-3>7y 

y-±±e>mi£m 1 J?) v U 3 yftM^S^M^x 

E»*sattBL**2«sif y ^y ^ymzimLxrj 

-Kftffi^SM££Bj£U 
KffiS2^^kS«Jgi: «i»2^ hBHUf 

{mtm&Lxmi&wjtfrruj zmfS&z. m 

1 co* V */- LX £ i: 

«ta K-ey^y-x/ f h y«fix y r 

*fttfS£#y-x/ H W v«ffix y r<o±e* y 
- Hiflll Sr»&£$-£wi2#y Y&mmMZ 
x-yf-y;/LTtwE^h7^^^<0^2V-X/h'l- 
>f>lSi'J7th'7 y«*?L£Bj£U 

w--yyzti*:m2xv is-v&mmzmmitx 

mM&t'vhyJ ySMJStK M#DRAM^ 
tiXxyT£jl;cfc£fc£!f«&fc-r£^ 
5 -y 9 7 A-fc/W7 W cDgmm. 

K-ey^Wfil X 1 O^aWc. 3 *^ 1 X 1 0 1 * 

[ft££S23] x.yf-y^$tutmEM^^oaE^^ 
#0. 2mmH2. Omm^SfelibSClfc^Sfc 



i&m/mimmmx'h'). ^^futjpsa^o^ 

hi 0 0 k<mth& ; fc * 88fct£!£#S21fc:lB» 

ixi o i! atoi/rfi't ixi o"aWc^ je^^grc 

N* K-ey^T^-rS^i:S-^fc-r5ff*S21fc 

[ff^S26] loEx^^^iH-ey^i^ix 
1 0 15 atoi/crf*»<3 1X1 O'^ta/rfWlyiK?^ 

p- K-ey^-c«?j£3*i£<i fc £#&fc-r*fir#i2i 

[»S^27] fax^^/TWrXSil^) 
*B21tcE«0^ + $ y ? 9 A-fcjPTH OfSt^ 

/Wkfmx-b^x. -eoff^^2o*^2ooA^ 
[H£«29] mamse^usaxyr^ ^asxyr 

Kfl^t: i oTxe**y«££i^LT»j£3*ufc.r 

y. *fy/mm. i&LfyfATymijximit 
mzm5 otpt> i o o o k<mnzhhz.t zmit^ 
*m 

imzmn m&.wmvvy-f-ziyTyy\,zi&^ 

x. 

mm\iZ^RV\yy^i.^yyLtzWSLt . 

tmmmvuy^izm i v>miMzmfc?& tti>iz. 

y^-xy^n^S2<7)SiSJiTBuiB^*M^y^ 

mcoxvi'V^ymoi.imo ttt,t. wss2^ 

BM^Wxe^^^«^fflB5fc:|ig^oTv^--y 
^§ix^lw£»2«oil«g<o±^ffiSL. 

mssm i <7)^y y'jn y^^ffiit itzmmmL&ii 
l^)BLrtcom2o^y i^y 3y^fcTi»s«*M^y 
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im?8&1 WlsiFETffMOShyyiSAfTbr, 

x. y-hm&. y-he^fcgh*-7-HKW>s 
msafWLw-x/ k w ym&x.uT^x-m^ti 

y^ayxy-^fSis. 

-by^-c^sti*- fc zzmt-tzmsmnzm 

y-fvifofflja. 

1 O'^atoi/ci 3 ^^ 1 X 1 0 18 ato«/ctf SO^-K^y^) 

p- h'-ty^m3*i£-i£^fcT&i£fc«3i 
izim<mj%&*¥m vvy^ y=ry*r<rffi&. 

OOAOlSIfcA&C: i: *»»i:^llN^31fc:Ea^a^ 

mms&\ m&y^ywvvy^m&ft'}?* 
<ti>o. 2vmTbzzk*¥mt-thmimiizi& 
®crmdW?m vvy^ y^ywfflk. 
imtmi mm^^mhvy^y^y^i^t 

mfi£®M. h vy^-Srx-y ^y^Ltzmsik . 

i«* M^y^cis i ommm&mfii-tz kkt>iz. 
w, i o*y ^y 3 yHTifra^* r- wy^s-jfcsu 

i^i^M^^* M^yf-o^Hom^ i <mmm<o 

mmfc<r^v?^m*im£.foi}>'>xn?--y 

imtt?^mtzTmzftir-?xmi®M.hisy^<?> 
mm i y ^ y 3 ys^sft udmsMH.** 
u ^ mk>*vhimmm,<r)mm&iLxmi 
wmfwmzoxv ^ y 3 yfltTmE^iM^ yf- 
rtom i <o#'J ^ »i 3 yafc««rrs i t iz x ^xwm 
^mmvvy^yfy^^L. m£.mt 
^m-mvvy^yfy^^i^m wllxb-?* $s 

JUCFET**LT, «SFET<^1 7-X/KW 

b' y h yfc mSF eto^2 v-x/FW yttS 
at-r aa^*^M^yf-3 yry-9-£*t£ 



[0001] 

[w»*>iw-*ftwirir] z?mm±m®&mtizm 
u mz. xmvvy^yTyvtt-tzyj^ 
(dram) wmmmzmz. 

[0002] 

[fi!*c0S«] DRAMfA>fXli «'JWH 

K3 y^ywmmxz J: x^;m 
X^fcnyry^fcTJgJftS^. MET^-fcXf^y 

s^x^m. N^^^mi^ssh^y^*x^(FE 
t> zmw v-Yvjy&wmmm^wm-h. 
m&y^yyit. asfi^^ * y -fe^x urtM/ 
Jx 7 f hi/yf ayf^aiK^ 

li. ^yb/PxyT^T^X^y^X^iKg 
i: izi *)X?y? K^Vfyt^M 

LTv ^^sah^y^'x^fFET) eov~xxitvuy 
w&emtitmmt. FErcmw-xxiiwym. 

ffifc»ib> r-5>fy#ig£$it6. DRAMfA 
4X0)*^ V*)UTlsJZtmLo?>£otz-t&&. & 

n yfy^-it^ * y y toim x i y t,^# < % 
^^mizm-tiz. 

[ 0 0 0 3 ] D RAMrAM X<03 y/^ hft; 

W&tZte^X^ i^^t'J-fe/^fti^DRAMf 

am xcvmmmism L^h o . mtf . 2 0 0 0 

=E y -t/l^S^ 1 09 b'y fggBgfciftSgL i 
3t-rst^ntf. #^^y-b^xyTco-9->fx^iB/jN 

U luEnyxy^-Oie^jiiSS-JB/hL^tmtf =5:^=3: 

K-tzztk**). DRAMomfim&t&fmtzgtt. 
-fh. ^mmnmemMmmmiz^x. x? y 

toE3 yry^Ji. Axh7yx*x^c7)±t:^j£$ 
*u znwr^tsamffL, x-Y<Ddtfri6i. bp*>. a 

mm. b'/h^-fycOT^Ttcnyry^ffiBL 
(CUBcapaciter under bit-line) 0 
2(cb' y h :M yo±*tnyTy^^HML^fiKi 
(COB capaciter over bit-line) %7Ff . 
[0 0 04] Mm. CUBMODRAMfA'-fX^) 

mmmx-bz. it-k^xyruat»oo±fc»«s<i4 

^PBg^a (LOCOS) ifctt. a»isa^(sha 

How trench isolation) X'jmt. W^^tCiOS! 
{WMWzFET<r>y-hWittmu$:T?7- * 7"r'U 

xx y nzmm- h . . ^ y ^ y 3 yx«id? y y- 
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ML 4*y^fcJ:DFETcD7-*/KWy€ 
gl7£K-by^LTfltj£r£ S»iill8£» 
j£U Hmr^Xvx-y^A-y^fcJ: 1 }. 

^tsxij rm *y&AKi omufet 
jaafL2 a>^fe tcov-x/ kw yti&x y rm 

Sffi (HlfcMV^Tti. DRAMWW^tUt 
/K0*£IS&> U ZtlZtlV&WlZ <022' (1tffi& 
M£) ^LT^yx^OTm^fc. FETcOV— 

<?M&mt-Txi*LX<r>x : r v7*m7>: 9y^yW^y 

mhti. m&*v?^y7y*\t. mmssm 
mm2mw*?--yy£XB&znz±9mmbt 

mfcLX^SfrtZ. tg2crmiM2& (rtgPfSH 

m)M. 3y?yir<rmtmizm\^. e^b^ym 

*BL4{i. mm2&^y^y^tXFETff)m2<7)V 

-x/ y\s4 y^«x y ri9?rssaji-s - fc t J tjb 

tfcJ:otb-»/b^y30^j«L. |g2<oy-X/K 
V4yx.VTMZ&£3ff immtXDRAM^tUTU 

A immti. £*>\ Mt*7 h7-f yfcgfl^y^x 

xyfWSi^igfcf-^X^AmSi,) ^-KU^-H 

(gmzm/xvisviym) ztm-t&zti>$> 
[0005] saws* h y * Sffitt. m^y 

*-*X<?>UZ (depth of focus) {Cio-C#&«C. ¥S 

tffo 1 1 ttc. *m±*mmz> mm<vmrmiz 
H^ttr^xvx y f-y^s-iirm<ox^-yxx y r 

(steep step)«ScO^^K<**^ S^«BB**<0±T 

mvt£xzmtfh&&. ^mmm^m^x^y?^ 
w \z yhy-fyimfitzit. ^rx^hu 

-is 3 (aspect ratioWJU&ilJK iggftHSStKlS 
mmWKMKelectrical open) ai**^^ & . 02 
fc. m<7)Jjm££iXW&Zii*:X?v7Y3y7yV 
£Wi"5DRAM*/P<OBfB0£^-r. iWDRAM-fe 

>I/TWfcL t'vhyJyo&jlzayTyVZEML 
tzm&Tf>~>X. W&mKtt'vhyJycoTljlzay 

7yy£SMLKm&iz5mfm. ^mt^tz 
-rs. coB«j£tj^v^T. t'ybyjywi. mm 
Mzmm-zty b?4 ymmi4£t$vzt' y by A 



yj&seo' ix9*y?Y?yTyvm$£i\m\zn 

xi?hU-is3WMtt>ii&l>. t*yh?4>30HU 
ramtt^vTOtdtt* ( K-Xh'*yyyriyX 

a* xBtf&ti&ft. is&7v-txizt$^ 

XXfy^Fa y^y^S^ LfcWUT =3: Mtv*. & 
*^ hy-y atony?? h^-r-y^^-rs 

^X-y^y^TtHrXtfltlX&S. JLo. CU 

[0006] =5:13. h'7h7-f^3yfyti^'J 
ny^HK^fiiM-Sx^ KayrytftBSiiSSc 

#*>s . n yr y?t f-y h yn±*izmm-& d 

RAM*/PcO3i}?7c£|g0£H3fcjjr9\ DRAM-byl- 
<WX*«i8/jN3;h.T. B-yU3ys«c7>Tiii± 
fcb'y y 1 3yTy^Hfc;fc#££lSI£Jt#L3: 
#&|rMfciS^I><rfc*iHfci^<j£a. 03t±, b 
•y h 5 A y<n±ji\izr.^)<nzi yfy^m^. Lit d r a 

M-fe^SrSrT. -1^)^. THS22' <T>tti\ZZL~*m 

&f&?yVyM3yTyV22t. by h5-Yy30i:*« 

ISa^n. 02fc«ttSlfiSS2Ofc28{i. i^BlfitC^ 
^S^-CV^V^. @3rtfc»V^T. t>UX0)T9t-4 

7*vTUi. mm&xvTUizmtti. dramt 

^ xcoStft L o * U -fe;Ha9«ar< =5r •? . b y h 
7jy3Qkx?y?Vay7ym£22' ISvgmtSi 

MKMstit. z<Dt£%it. m~msuz®fiit&t'vb 
yJyb^yTyvtvim&flZttzL. immtZ 

mi&zt izx *) by by a ytayTyy-tomm 
mmzito h *, . ^wmwr>? e ry- bw&nwm 

mn&Tizm<&. 

[00 07104(4. M/>f3yfyt^Mlr*DR 

amwi/>( mrnxmizmiz d r AM-b^efisa 
i^t. zvumi. #«ffl3yry9-^yjnyas 

<0M^y^-x.y^fC»lRL. *RlSffl<7)x>JTfe:b-y 
yy^y^m&h. i^r. ny^yu-tcJicuB^ 

feliCOB cOfcjtlc^ltS D RAM^^-JSf^S*^ 
v^. ico^rffiti. *3wiS#«DRAM-b^rWfc:** 

4fc. «*M^yf-3yT>~9-<0DRAM-fe^«0BfffiH 

£*f. 5fei*. yjny««iortfc:Sv^vy^PBStx 
^HSIL. ffigl0trM^y^-5^WJ:3^an,xai&x 

y^y^Lxmm-htb^ wSM^y^5»yy 

3yHBSfc^SW^I^g32&»^-S. M^y^rt 

(cry- Kmffi34i& F-by^?iifc^y y- K^ma 
Kx.yfA' 7 7Lt3yfytSML, M^y^-ay 

f^t^f^M xx y riasst^ i vwxmu* 
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<mty-Y?4 y im^) *a«u jsk- 

7" K (lightly doped) V-X/K W yxUT17, ffig 
^ * -;I^X^-^18. V— X/ K VA yx »J 

Tl^^aSLT, FETA^SftS. Jgfc. »«® 

2<o*y y- Ks^\7-^ym i t -ctv k 

y30£ JftSLT D R AMt^r W A^Sft* . 
[0 0 08] L*»U SS9SM^yf-3yTy^S-^S 

DRAM-b;i,fe:ii«ii&!p**s. man. m%w&t®a. 

£ll£&fc:lir-yy?-<oasv> (TX^7 r-y-y 3 20~ 

40) ^yTi^zmm-hztt**). mn. ulsi 

To-feXfcMJtS D R AMCO huyi-rx^ K V—is 
all. ^JBOJbOft^i:**. Srts. ft#tf)r-yy^rj 
y^y^mmmzm^hru^xn^it. vvy 

*lz£ t FETT^-b/PX »J T®^SS5tf>iiJn# 
•C^^V>ifc-C*4. J.M.ChoiOUSP 5,418,177 tmk 

ztiz, fettjx u r«of mimt. m±tzmsm 
m^^yfy^^mm^ s^t. ^yy-KJitcFE 

3yfcmS*lfc*&fcib*T££. HcElroy OUSP 4.89 
6,293 fcgSfirtS^i. M^y*S>MMCFET** 

USP 5,112,771 ^r-yyf-Sxyf-y^U 

y^TMzimt&isv^ymLzmx&^yi-yyz 
-rzzt t J: -jtwii y r £ Jtar^s £ t Tt> h . 
[ o o o 9 ] ma huy+x >^yt*«Wi4it- 
oto^rafc. FETJM/ yf-coJdrtjgjSi fc £ <fc y 

#y*y r Wolf j ^2«J609 H&tftll Xfc*r08-24i: 
08-25rttC|g^$^S. K*t£tt. y?A,aX9*Ss7 
n-bX (double epitaxy process) (C J: ot-k;l'777'f 
yKxf^y (self-aligned epitaxy ) £r-yyf-c9 
±fc»«T*. 3£t=P* S«i:|gjSW-SS««« (P 

♦ sKU^yayiMB) «r>Bfi£&, SiRttit^^yJ 

«nc**8*. M^yf-ayry^^JijrrsR^ 
aK>±fc*«»p- s^ynyttWH-i. fit. mKx 

t««Sii*JEWfcff±LT-fe^7r5-f y KB.*** 

DKyyf-FW* tfy^yayMHIcHh S&2WP 
- xe^y^WftfjfcRU WPf^^FET 

* * y -t ao yr yy-cotr^ 5 * MfcK y $s y a y o« 

»»« < » 2 5 6 * #tf -y h £l *t 1 S^fbf -y 



[0010] 

fciSSi. DRAM-feAMNcftfr* yf-^any 

Ty^mmtmmffymt itazitzBMUk 
Mwt. ass (rx^Kv-^3) *«^$-frT*>^ 

y -b;i/fc^»iijiiffloa^ k y y^yryyzmt 
* d r amw y-f mwtw&m&m&h z t 

m hPyf-3 yry^lriSSrr h £ fc fc J; 0 d rams 

^^^y-fc;HJf«4««SnLdS*ffi*«lffiU. 

®g (y^fb' y K) ^CtUfy^f Xfc^fflLd^DRA 

[0011] #H«Dltf>jg<DBWfcL ffi^K^MM^y 
^nyxyU-^fcrxh-^^^^^&ftx. f?IEFE 

-9"^±fcfiUSrS IttiO. D R AM-kA^)««*« 
[0012] 

[HH£JB8W-Sfc*><D*a] *^<0BWfclxt«LT 

RAM-b;l^TP>f<^!Ji^rS^T{clS«fc^S : P 
S#** K-h-y^Lfc#|gSx y n y*««t««co± 
fc. ft 1 wi* hKftSfcft 1 
IHWWsh «J V^97 -f S«t^ttx'yf-7-n-bXfc: 
i&y^-xyr<0ft. a«CS*M^y^S-W«L. 
#D R AM-fc;Koa«±fca@^C*¥S h w y^-n yf 
yiWTV-KHSS-BJfcTS. «EB«M^yf«, 

(x-Ytt^j) (c(&i*^t tfi£5i l 3 ^ i d ^ar?y 

uyT<mm&im%^z&ihmi<7)mmm. mt 

ymto hwz<7>-r=j y*r -/ K«ft i#»j^>j3 y^?r 
3»et. -rb^SfiSSfSffiT^ynyssco^ffi^sas-r 
s x o mmtx h v y^n^mtthm&i i nav 

y y 3 y« t ^ y a ymgpxm * H-¥iBfc:frJitf . 
i«i8it^£:iusiS2tf)f8s®£ luSft i ^-Ky y y 
3yafcyy3yfflR<^tstt^*L. ftico^yyy 

±.lzjmtt:3ftmom$:mt£ o \zn?-=.y? 

[0013] xt- 9* y^A^is^yy xyms±tz 

m&tf-h. IHB^yayfflRCxe^^^jftSf 4«E 
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**7rXSi*»2<&BM±(CJtft3tf. xt^ 

^tismmcDmmktzx'). Macaws*.* 
#V>'Vay±jj<7)T*A'y rx s i mis^mmwi 

^rmammx-Tt^A Tr^xxyrsa^ 

&x y TttliE**^ YVV^ y?y+±3i0iT9 

yx y rm o x oBn&tixmmmbtiz . m 

#tf)Jf g&x'J 7&ft (LOCOS) StC J; ottSBEft 
SB 2 <9g&W^£&xe* * ^/T^7 r X S i € 

ffla±eaat:M^- smau n^tty^xvxy?- 

y^Ki DSH*fLrt^m2cO^SSSrl^*-r&^fctJ: 
•)T*Ti! M^yf-n ^fVt<^ lWy'J3 >a 
ftSH3«« &2<r>Y-7\ : XV~>V3>m$:BfS.LX 

TSrffiau sg2co^y^y3y^x y^A.y^xa 
wmMmmmzxm2<r>xv >>v aymzmmtxr 

[0 0 1 4]^^ %2(Wy?&mtm2<7)mft. 

izmmzmi-tz>tti>tz. T^xxyrfcFETco 

fciSR LTtx^M xx y TIZ F E TW- r-«ffi£Bl£ 
-T££fcTDRAM4:;l^MX£*/jN$iJ\ 

stsistxyrteHjsu Jxy&mmx-y-hm&crtt 

v~y f y-x/ h n y**x y rzmm- 
s. immzmtfLLxw--yyL. fet^-mi 
«co«MfciagM^»is$*. ^y&A&Ttagtaco 

iSKfc:* K-7 k y-x/ K n vfSx y T£^jfcr 

4CfcTDRAM-fe;PTWcOFET*»'«{£5ix5. * 

*>. ^-FET^y-x/Hw^ymsxyr&TK^Sh 

wmzmmvxrt?-=->7u i^h^vr^^ 
h«<ojj*fc*j£2-£Ty-x/r-'W vtii'JTt 

y n y/smmmzx f e tw- y-x/ 
kw >m«xy rsrsisiu 5B=#y ^ y ay/ig 
^ma £x y i-y 7lx&f e toss 2 oy-x/ H 



ztit. m2<wj;/-v&m£m£Lx->v--> 

ftthZ fcWy Yy4 >ZBj8.LXDRAM-t>UT 
[0015] 

•yh&Hfc^y^<3*&^. msmzmf. mm 
&mnLxixr£mM%mm : k-tz. i^*«M/ 

yf-ayr^Sr^rtSa^S^ ^5 -y ? ^A-fe^r 

Mtt. m-toxe^^^^^^jg^a^nyxy 

W±X£miELXBtfL2ii&. luffiDRAM-b^a 
B£fc-e»«|figco^^jaTfc:^r5. dram^ 

*;WI«>±fc. N-f-^^mif^F7>^*X^(N-c 
hamel FET) y*/K07?-feX r-^y^'X^fc 

fH±. x'^xxyrT:fr^^£*JfflLfc*J£BJH^ 

CcODRAM^-yT-t^tfitJiTST^S^C* 
£. SKOP F-7Kxtr?df^(P-doped epi 

taxy) trNH-rH^x^y-^'gytN-doped well re 
gion) Xii. CMOS0»(co»leKntary wet 

al-oxide semiconductor circuit) tP-f-v^WFE 
T^JgfiK-rS^t^i. DRAM-h-y-rcofflmmi&D- 

[0016] 05 -ll*«HtT . fr«ffl^*¥S h 
l^y^-n yfyttt D R AM-tfrtBm- S7n« 
Xr«yT<0i«ffl£S:OTfc^tS. 012l±. ff 
Effias*M^y^-3yr>~9-fcT»jS$iiS DRAM-b 
;K0BrBSH^*-f. 05fcfHvC. DRAM-b;l^c7)3> 

imfmxB&ztixiWtt.^ y n >imm- m i 

>yhll<M42^2 0-3 0 0AH<Off$-t-»|j£L. M 
Em 1 W^ y bSfli^42<0±fc:Sg 1 <OgflS£*S44Sr, 

fiEft^fflfigss ( lpcvd ) izx y-JS^^y 

(SiCl 2 H 2 ) fcTy*xTi:<ORJE^X-C5 0-1000 
[ 0 0 1 7 ] 7 * hUz/X b~?X746kmT&77X^ 
a-bxt^v^, sm*!K¥MM^y^3yxyi?-OW 

a fu yff^tttffl^fii. . 16 i cos^s^44fc sb 

l<0^- yhS!ft«42{i. iS££T7Xvx y^ (high- 
density plas» etcher)-C^ey5XVX.yf-y^ % 

xi±. y-Mx mm. cF 4 )&^-rsyr^X'f 

y>f tyx -y -^-^ (reactive ion etcher) (CJH P* 
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tcx-zf-y^tu COhVyftt, mt?)X7->y7£ 

^tfxfciSx^^mSSiiS. 

li. SEo^riPi (Ztt*i»j) fcg£L3S<o*-C£<. 

(x-y«*i»i) tzi>%mzzt&?%. 

*k mm/nmmt. vvy^u<-th^t\iz^xm 
mzzt^mx-hz. mi^^y^z^v^y 
n coma. 'j?%<tt>m. 
[ooi8]@6^ yithwjxhmmmL^m> 
vwm y vy&i sbskss i <nmm (ismm 
sea) 48. Mtit. &{&m/mvm/mimm (o 

NO) gtiJMLtttS^*t. mlEONO^ifc 
fl^^^-TS. ONO48<0S£l;L #2 0-10 0 

nimwmmmm. mm. BHk^/MTa^) * 

1 0 0 1 9 ] 07 1±. 15fE!& 1 cofS1W48tf)±fcJ¥$ # 
M^*<oa53J: 9**W79V$r» h«fl»l«#U 

^ y 3 y«50^®j£LT £3fcgU:#©£S 

-T. ^U^»j3y®5Wi. ftE^fflJS*^ (LPCV 
D) iz*mtt%mt:BiJStfXt Ufiixi 0 19 aWc 

i x i o"atw«3^<ojRercjKU^U3y^# 

fc^fc**^t« (phosphine PH 3 ) 5rN* K-TKL 
>fflS40^BD^Saj-rS^ 1 Otf'J i- 'J 3 V«50£ 

»fgu rto^io^y v'j3>^5oco 

^^ffl^-sH-^^sr&oT. itmmmzmtx 

yii3 >ww>±.iizm i <r>wmmwMtt$m/mtt£i 
m/mi&mmmmtzm2<7)imm (Mtmsm) 

»£U m^20Kfl3S*/M^*/Hfl^*«0 

oswrSrffiiE-r*. m2^gm«52&n^--y^-rs 
-r 1 1 J: oss i o*y ^y 3 ymwmomtts i o 

awtfst&s. mmmmy2.w--y7\t. y 
it wvx h-vxtzmw y vi\rtm<?>msmizx 
vxvhxy^yrxwti&mmzm. mmm 
mmx-3ivi-y7Lxmmmm< . 

1 0 0 2 0 ] 09 li. *HBBfcMttSag!B8£^. 
i^y 3 y««40co±fc:^^ttxe^df i^/W£S«(n 



on-selective epitaxial silicon layer)54 SrJ&HeJ-l*- 

£fcfci>fc. h^yi-7 ±^com2rnm52ff>±.izr : e 
;P7rXSi54' xt**^54«Oj3yi 
^2il«M52<Ojyfe®£L. Wxt^ytfc 
^2gS€)i52£0±fc:^-rsr ; e^7rxsi5 
4' {i. Y\sy^i%1£tl>XVi'Vziy<7)±<7)T : £A' 
7rXSi54' fc^t£±3»WKm^LT09fc: 
*2^^53^0»JrM-r. ^OXtf^^^/T^ 
7rXSifi54(T^7rXSi54' £*tr) fcLlp 
)K<9Xt?3f ^KiEgSfcT 2 0 0-5 0 0 0 AcOflt? 

HSfc, v'tf^Mdiborane W X®§1 
It^^y/TWr^S iS54^«C7)h--ty^ 
SSIXI 0' s aWrfi>t 1 X 1 0' 8 atoi/rfg«P 

- K-TFxe***/*A*£»fcr4. £?>x£?* 

JJSTfcgfttT. DRAM<7)FET^y-hmffifcS« 

HJSEx y r*^a h w ym&Hzm&L d h i d 
[0021 ] S&fcu HlooAK. ffEBio/ty 

^it^i «afl^a^«-ts*^em2<on^ f 

Kfl^i56i:^2c7)gftS^i58S-Xlf^^^/r ; e;W7 
rXS i i!54cO±t:mfL. *0^cO7* h UiSXh~? 
X^&tfT^Xvx^y^fcT. T^'-f^^^TS 

r^x-frxyrs^^at-. m*ntfti@!8xyr6o 

xyr^6B^1@«^^i£^. wS«*B?ftl@«xy 
T60(i. fi!*«J^5x y rKfl^T^I^S £ i: i>TZ 

mm&£xiik%mcr>DRAMT'U xzbss. 

ffiT«^«S60S-^L. ^ISfiTCBf^LT. SHE 

a««6o^a^*s*iH^x -y ^-y^ ^^-s ztizx 
*)7 : >uxjiOTk<r)m-¥mftf&.Zit&. 
fSJiSfcT^i^rs h uymu&i. m . i jum*> 

&1. O/zmjgffcS. 

[ o o 2 2 ] saw* h y 7 ^ * m^* 
x h vx^62t> itf^er^Xvx^^y^ro-fex 

Tm2c0^fl^««58fcr^7rXSiS54' SrTV 

- K«S5o±^»2ism«5a^x ./^->f yfLx&jim 

B56«. CC1 2 F2. CHF 3 . CF 4 /H 2 . CH 3 CHF 2 
^tf7'yffc!fe. k^rtt. -e^WRttS^ftxS^cox-/ 
fy/*'xtx7fy/L, rt^rxs iH54' 

*±. BC1 2 /CC1 4 . BCl 3 /CF 4 ^fi*^V^i^*&-^tr^X. 

i^fcJi. -e^«tt©^Ai.S!Bjcox./^>'^x-cx 
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art. mamm\^xf&Ammi9 vmtzyJi— 
m*$}2 ok&t> i o o kmnrnzzms. xn. mit 

[ 0 0 2 3 ] ffiffifl:^^ffl^aTm2cO^U v 
'J 3 yjf66£«fc£ L . «MfL9 fcffi££*¥M 

Jfc-T*. m^^SJi58i:«»|gJ5txUr6Wi. «Hf 
ifc«x<y^>;?cOf^«HvC^y nyffiSSrffia 

d (c^fi!«-S b b ifc. isEft&ms&mzv#i J is» 

1X1 0 19 atoB/ctf*^ 1X1 0"aWrfgiO 

tiz. *mnzt>>vzmgmmt. #**yb/K9FE 
[0024] *<7)®?)j:nz\ miuz*zti&T'U * 

W^2g^*®58t5j:^2^>y MjHUl56£&fc*-t 

*U hK^56<Dfifc*fc7ygKhydrofluoric aci 
d) ig?ft#ffiJflS;h.&. FETW-FWHHWMtt 

x»J7<0±t. g§#2 0A#»£,l OOA£fc»£-?- 
5. FET<r)y-h^Sl6fcb*-/^>r M6' »i. y- 

h*ssHMi4co±fcKy i/'ja ymb&it? vnf 

yJ§^^LT®10jK'J^-KSl6^^L. 
-y^tJ^TBifciTS. ro^l^>Jy-KSl6 
tt. ttEfl2¥*MBft££K: J: 0 . 2*5 5 0 0 A*>£ 3 
5 0 0A&ON* Y-7*XVi/»?>m*ffi&tb. 

mmzxvi'V^y^ asm x i o»aWrf*« 

A> 1 x l 0 2 1 aWcrf SJgJfeiOat*^ fcli*fcT 
&A£fr ->X F-b-V ^ S . fSHfc? y ^XiryEli. 

wf 6 bimwrnzmstixbLx^^wmMm 

[00 2 5] ^W*h'JT^77>fSffit3j: 
IfWi&T'y Xvx >y f - y ^fc «fc 0 . tf'J v— K®£x 

•yf-y^u FETtoy-bmsietsaHiJSx'JTeo 
arcut. y-hmsi6^a«*^M^y^3yTy 



fgLxmflL-t&ZbWTZZ. &Y-7YV-X/YU 

^ ymsx y ri7{i. y- hm&ifcmLxj 

AtftoZbxm&ZiiZ. HRDRAMb;W>*JSffl-r 

>m&XVTY7<7mi8Xli. »1 5KeV H4 0 
KeV SS«7)X^;^-AJaA3^-5ifc. #1 X 1 0 13 at 
om/c*>frt> 1X1 0 15 aWctfSJgiOKt**^{iSf*^ 

9 LX F E TW- hmSie b tVh7^ yi6* 
<0flgSISMl8£JftRU WBft&ALT*K-7Fy 

-x/Kw^f>«ffixy7n9^B^-i.. iev-v 

FWytlxiJ719U. 4*y&A£fc:J:D. »lx 
1 0 19 ato«/c#*^ 1 X 1 0 !1 atoi/ci 3 gSOFty 

y^ffa. FET^Miay-x/Ku^ymsxyri9 
mmmzwrntx. ^--ynzwr j-y^y? 

>yT68£^j£U I5EV-X/KW y«ffixyri9i: 
fBTV-K-Xb 5 v 7-6814. W£5 0AA>&10 00A 
m&&g.iWl*mSL. 7-7Xvx7f-4fe«^x>y 

hx -y j-x-w-yy LTgaws . 

[0026] Hfc. dfys^ya y/&mwm.{\>m mo 

S-r F E T<oy- FSffil6i: V- 

x/HMy«sxyri9jiBsrrs. mEpmd^7o 

ti. fl^^fflBE*ffir«§ 1 0 0 0-5 0 0 0 Acogtffc 

4y<7>w-~yy*imL. t'yYvjymzmm 
tfz^x o tz-tz . mmxv ^ y 3 y/&&mm(pm 

Jf7DS:#F E T<0^2 <?DV-X/ H P->f y^ffix »J T19 

^saj-rs^-cx.y^-f y^LTb'-y y^a ym&M 
zmf. m2cDxvisv?y/±gMB0£mmLxw 

~-yy~$h ifcfcJDb'-yh^ y tT d r a 
Mb^ri^-f^^-ts. n^Ky^yrjy/^gB3o 

ti. ffSft2 5 0Aa>£2 00 0A£<7)N* K-rH* 
y i^y ayftf 0 0 A*>& 2 0 0 0 Aja^fl: 

imfc^Wfmmtzxmfomm) z^rnxb 

L. mg&ly- 1 0 19 aWctf*^ 1 X 1 0 21 aWctf 
gSJ£tOSt«*^4«TK-b-y^?f9. Kfl^^ 

y/xfyia, wf 6 fc*^fl^*^sje*-xhUTi£ 
j±it¥$mimm£^ximL. awz. m^-rv 

Xvx.y^yyrnEdfy y 'J ny/^Wi30*x.yf- 

y^LT by h ymmh . 

[0027] 
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jyv-i/B y+exx. *■/ ^v7iPFS£?£h tbi> 
2iioZ>. UpU ny^fy^<mw.bvy^U<-f 

4x*a*u *ti. zmmmmzxzDRAM 
*mmmimm-h z t xnmm^wa 

[0028] *%Bfl«. Ife^Dll^SfcTlEiBL*: J: 
[0iii<9fi5#£§iHJi] 

[0 1 ] fiaaot'-y h 54 ><7>THte y*fy*r* £ 

SL£fltJft (CUBM) £^DRAM~t:;Pc9|Srffl 

a. 

ML£«J£ (COBM) £^tDRAM-fe;I^Wffl 
0. 

[03] mmx?~,?Y^y^y<r*\:«>\-yAy 

<OjJ5rtffllSLfcDRAM-b;NOH<JC7CSS0. h>h 
54 > 1 3 ^x^i: #E?-<D-f A4 XX y T±£^j£ 

[04] fia^DRAM-fe^fc^V^Tx^XcOitP! 

M^>^2r«fiKLT§:fi&JillirtSi^lSfBS0. 

[05] *f&ffl<oJQta68gfc:;SH vc . asaiEiC*^ 
aM^yf-nyx>~t>-$-*i.itDRAM^rv4 £Jg 
itSW^f -/ T«WSxA4 x»BfSi0. 

[06] *5^£OHiB^fc:»v^. 
S >-^3 V^SrftxfcD R AMW W 5r« 

[07] *H«<7)|git^Sfc:^v^T. «@a§E5t*T 

Mh^y+nyx^Srfti.fcDRAM-b^TW 



[08] xmcmmmi&^.mmm&w 

ShPVf-nyr^fcJUfcDRAM-fc/PTW £JB 
[09] #fg%^JBiagfcJ^T. tSSIWe*¥ 

mhuy^yfy^^Mt^D RAM-t/i^TW 

[010] *f|BB^)IIIBBffi[fc:Mv>-c. fflSaiEsS* 
¥S vvy^-a yfy^^Lit d r AM-t;i/7V4 £ 

[0ii] *mnmmm£tk\*:. mmmx* 

fSM/yf3yf^*^D RAM-fe*TW £ 

[012] *|gBB<0HiBglifc^v>T. ffl^SBa^* 
^FShVyf-nyT^Sr^ifcDRAM-fe^TP-f $• 

mmm^x^- -rtrnz t>u xnmm. 
2, 9 mimn 4 h*.yh 

yJyffl&IL 

7 gmiisy* io,4o a« 

12,60 wmmmxvr u y-b 

16 y-bmm 16" -7-h 
54 y 

17 54 h K-T K V-X/ V yfSx y 7 

18 fSMM 

19 a f-t h y-x/ k w yw&x y r 

20,28,32 22 ay? 

y* 

22' T«ffi 24,48,52 mm 

26 ±mffi 30,30' h'yb 
54 y 

34 T/-K«ffi 36,68 /t 7 > 

44,58 gfl^Jf 46,52 7*h 

50 xKy^'JnyJi 54 

54' *ie^^«3> 64 54 + 



66 Ty-KtSftts 



70 
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